The Perinatal Education Program (PEP) was developed by an editorial board of obstetricians, neonatologists, and midwives. 1 PEP consists of two self-study manuals, the Maternal Care Manual and the Newborn Care Manual. It is aimed at improving the care of mothers and newborn infants in Southern Africa. The Maternal Care Manual has 15 theory units on common and important problems in primary obstetric care (Table 1) .
The philosophy of the Maternal Care Manual of PEP is to enable midwives to provide effective primary obstetric care. A problem-orientated, patient-based approach is used in combination with a question-and-answer method of teaching. The emergency management of common obstetric complications is described step-by-step. When the application of knowledge requires practical skills, these are explained in skill workshops. There are nine skill workshops teaching practical skills, and these workshops are attached to corresponding units ( Table 2 ). The learning responsibility falls on the student, and a formal tutor is not required. Participants also do not have to leave their place of employment while studying the program. The principle of cooperative learning is used, with groups of participants being managed by a coordinator. Presently only cognitive knowledge is evaluated on completion of the manual to determine whether a sufficient understanding of the content has occurred. PEP is an innovative program that is inexpensive, practical, and appropriate to the perinatal health care needs of most developing countries. Previous studies have shown that midwives improved their cognitive knowledge and ability to interpret antenatal cards and partograms by studying the Maternal Care Manual of PEP. [2] [3] [4] The attitude of midwives toward their work and the quality of antenatal care also improved significantly. 5, 6 The question of whether the practical skills of the midwives also improved is particularly relevant.
In this study, the changes in the ability of midwives to perform practical skills, after completion of the Maternal Care Manual of PEP, were determined.
METHODS
A prospective, controlled trial was performed in the Eastern Cape Province of South Africa, a region in which PEP had not been used previously. Three towns were chosen, one as the study town and the other two as control towns. All midwives caring for pregnant women in the three towns were included in the study. First, the practical skills of these midwives were determined. For this determination, 14 skills described in the Maternal Care Manual (Table 3) were evaluated. Midwives responsible for antenatal care were evaluated on the skills required during antenatal care, whereas those responsible for intrapartum care were evaluated on skills appropriate to their needs. Two skills were used for both groups, namely blood pressure measurement and determining the lie and presenting part of the fetus. Antenatal care midwives were evaluated on any two of the antenatal care skills International Perspective
each, and those in the labor ward were evaluated on any four of the intrapartum care skills each. The same observer (G. B. T.) evaluated all of the skills, and marks were allocated strictly according a preset memorandum conforming to the description of the skills in the manual. An example of the preset memorandum used to allocate marks for the skill of determining the lie and presenting part of the fetus is shown in the Appendix. The evaluations were performed during working hours in the antenatal clinics and labor wards. Subsequent to the evaluation, the Maternal Care Manual was introduced and studied by the midwives in the study town. The midwives were divided into small groups for this purpose, with one member of each group acting as the group coordinator. The task of each coordinator was to distribute the manuals and to arrange and conduct discussions with the group after the completion of each unit in the manual. The groups met every 3 to 4 weeks. One of the midwives in the study town acted as a regional coordinator, to help local coordinators with problems encountered. After the completion of the manual after 12 months, the skills of all midwives were again evaluated using the same format. Each individual was evaluated on the same skills tested before the intervention.
Consent for the study was obtained from the regional and local health authorities. The Ethics Committee of the Faculty of Medicine, Stellenbosch University, approved the study protocol. The data were loaded on Epi Info 6, version 6.02 (October 1994) (World Health Organization, Geneva, Switzerland), and statistical analysis was performed using the same program. The analysis was done using the data of all the midwives evaluated. In addition, an analysis was performed using only midwives for whom paired data sets (pre-and postintervention) were available. Bartlett's test for homogeneity was used to determine whether the variance of two samples was homogeneous with 95% confidence. Homogeneous samples were compared using a two-tailed Student's t-test; if the variances differed, medians were compared using the Kruskal-Wallis H test. Denominators on some of the mark sheets would differ according the patient used for evaluation of the skill (e.g., the denominator would differ on evaluation of the lie and presenting part of the fetus depending on whether the fetal head is engaged or not) (see Appendix). For this reason, the marks were standardized using the denominators of the postintervention evaluation.
RESULTS
A total of 34 midwives in the study town and 39 in the two control towns were included into the study. The number of midwives rendering antenatal care and those working in the labor wards, as well as their age distributions, are shown in Table 4 . There were no differences in the mean and median ages or age distributions when the study towns were compared with the control towns.
The experience of the midwives was assessed by comparing the number of working years in their towns and by the number of years in their posts at the time of the study ( Table 4 ). The study and control towns were homogeneous with regard to the number of working years in the towns. However, there was a tendency toward fewer years in their present posts ( p ϭ 0.10) in the study town (3.0 vs 7.0) when comparing the median values. None of the midwives in the study town and only one labor ward midwife in a control town had undergone advanced midwifery training. Paired observations were available on 49 (22 and 27 in the study and control towns, respectively) of the 73 midwives. These data were available for 12 antenatal and 10 labor ward midwives in the study town and for 13 antenatal and 14 labor ward midwives in the control towns. The reason for the lower number of paired observations was that it was generally only possible to test midwives on duty. Those who were on leave, ill, or out of town were not evaluated twice.
The distribution of marks allocated using the information from all of the midwives is shown in Table 5 . A significant ( p Ͻ 0.001) improvement occurred in the study town when the pre-and postintervention marks were compared, whereas the control towns showed no change. The mean improvement in the study town was 3.5 marks, which is equivalent to a 36.6% improvement (Table 6 ). Similar results were obtained (Table 7) when only paired values were taken into consideration.
Separate stratified analyses were also performed on antenatal care and labor ward midwives (Table 8) . A significant ( p Ͻ 0.001) improvement occurred for both the antenatal (44.3%) and labor ward (29.9%) midwives, whereas the control towns showed no changes. An analysis of the percentage change that occurred with each midwife in the study town was also done. The mean and median changes of the antenatal care and labor ward midwives were also compared ( Table 9 ). The percentage changes were significantly larger ( p ϭ 0.01) for antenatal care midwives (51.8%) compared with labor ward midwives (30.6%).
DISCUSSION
Distance education offers the only solution to developing countries as a method of continuous professional development of health care workers in rural regions. The shortage and more often absence of tutors to teach practical skills are often seen as an insurmountable obstacle to reaching this goal. 7 However, various authors have proven the value of a cooperative learning process. 8 -10 Scannapieco and Herreid, 10 when training dental students, showed the usefulness of study groups in the teaching of practical skills.
Midwives studying a PEP manual are encouraged to organize themselves into small groups; each group should then appoint a coordinator. The groups meet in intervals of ϳ3 weeks, after completion of each unit, to discuss the content and to insure that the skills required by the unit are well understood. If there is uncertainty about a skill, the coordinator is tasked to find someone with this skill to help the group. Such a person may be a midwife with advanced training or a physician.
This study illustrated that the practical skills of midwives who studied the Maternal Care Manual did improve significantly (Table 5 ). Possible bias due to the fact that paired values were only available for 49 of the 73 midwives was investigated. However, an analysis in which only paired values were taken into consideration revealed almost identical results (Tables 6 and 7) .
A stratified analysis revealed that both midwives working in antenatal clinics as well as those in the labor ward significantly improved their skills (Table 8 ). The improvement in the antenatal clinics (44.3%) was larger than in the labor ward (29.9%). The mean change that occurred in the antenatal clinics (51.8%) was also significantly larger ( p ϭ 0.01) than in the labor ward (30.6%) ( Table 9 ). The most likely reason for the difference may be the higher user frequency of the skills in the antenatal clinics compared with a very low frequency of use of some skills in the labor ward (e.g., management of shoulder dystocia).
In addition to improved skills, standardization of the method by which practical skills are performed can be beneficial to an obstetric service. Standardization, for example, of the method by which the symphysis pubis-fundus height is measured, reduces inter-observer variation; therefore, fewer patients will require referral due to erroneous measurements. Abnormal findings are less likely to be ignored, improving the trust between health care workers.
Most other studies that evaluated the value of education programs aimed at improving health care did not evaluate practical skills. Engel et al. 11 used written answers to questions and exercises that had to be submitted as tasks. 16 regarding the implementation of a Perinatal Continuing-Education Program in China did include observations on clinical practice. Their study showed that there was improvement in 55% of the aspects of clinical practice observed, and the required standard was achieved in 32%. The mean percentage of 91% achieved by antenatal care midwives and 81% by midwives in the labor ward in the index study, with the postintervention evaluation of practical skills, may therefore be regarded as an excellent result.
Additional teaching of the practical skills required for the implementation of knowledge gained by studying the Maternal Care Manual is unnecessary. The presence of a tutor is not required, thus solving a seemingly insurmountable problem. PEP can therefore be implemented with confidence as a distance learning program that is especially suited to the needs of health workers in remote regions. 
